Epitaxial growth and processing issues related to strained Si MOSFET fabrication are discussed. The material quality of the graded Ge composition, relaxed Si1-1Ge* buffer layers is analyzed. The ion implants used to form CMOS "wells" prior to epitaxy are found to degrade the quality of these layers by introducing a high density of misfit dislocation nucleation sites. Rough surface morphology, short misfit dislocation line lengths, and high threading defect densities are correlated with the increased nucleation site density.
Introduction
Strained silicon layers grown on high quality relaxed Si1-1Ge1 buffer layers are of interest for a number of device applications.l-4) Biaxial tension in the strained Si splits the conduction band degeneracy resulting in higher electron mobility and significant conduction band offset between strained Si and relaxed Si1-1Ge*. We have previously reported enhanced mobility and iransconductance in NMOSFETs which employ strained Si channels. 3, 4) In this paper, we discuss epitaxial growth and processing issues related to strained Si MOSFET fabrication, in particular the material quality in the device regions.
Device Fabrication Issues
Epitaxial layers are grown by the CVD technique Limited Reaction Processing. Fig. 1(a 
Material Analysis
The epitaxial layer structure shown in Fig. 1(a) (without the strained si layer) was grown on all wafers. Fig.2 Fig. z(a) , short cross-hatch lines and poor morphology are observed for the relaxed Si1-*Ge* layers grown over the implanted areas, Fig. 2(b) and (c) . These A low density of misfit dislocation nucleation sites has been suggested as a requirement for the growth of relaxed si1-1Ge1_!yffer layers with low threading dislocation densities.5'6) To compare relative nucleation site densities associated with the various implants, we measured the threading defect density in the underlying si epitaxial layers. For this pu{pose, thick si layers were grown on wafers with As and B implanted regions. Fig. 3 shows Nomarski micrographs of these Si layers after Schimmel etching. 
